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Results

Background

Conclusion

▪ Extrusion, gantry-based 3D-printing system

• A highly conductive, flexible, 3D-printable, and
biocompatible ink is of great interest in bio-based
additive manufacturing.
• Various applications in ultra-sensitive, microscale
tactile sensors; patient-customizable scaffolds for
cardiac and nerve tissue regeneration; and
flexible electrocardiogram (ECG) electrodes.
• A facile method for dispersion of CNT within a
viscous polymer matrix is presented, producing a
100 μm resolution 3D-printable ink.

▪ 3D-printed CNT/Elastomer conducting inks
o Resolution up to 100 μm (optical microscopy)

o Free-standing vertical and horizontal structures
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Methods
1) Dispersion of MWCNTNH2 in acetone is made
through ultra-sonication
for 15 minutes at
40kHz.
2) Addition of clear,
condensation-cure
acetoxysilicone.
3) Mixture is subjected
to high shear mixing
within a planetary mixer
at 1000 rpm for 600
seconds.
4) The resulting product consists of
a clear upper acetone layer and
dark lower acetoxysilicone layer.
5) Decanting of upper
acetone layer yields a
viscous ink which can be
extrusion-printed in fine
detail.
6) The conductive paste rapidly cures, with a tackfree time of approximately 20 minutes after
exposure to air.

Future Plans
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▪ Conductivity of 3D printed Structures with different CNT concentration
Sample
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• A novel polymeric nanocomposite ink is
presented, with advantages including a facile
and scalable fabrication process which can
be tuned to various needs.
• The entire process allows for a batch to be
completed in 30 minutes, and various
components of the process, such as the
concentration of MWCNT-NH2, can be
manipulated to favor electrical conductivity or
tensile strength of the cured ink.
• Importantly, the use of the planetary mixer
and a suitable solvent ensures that the ink is
of sufficient viscosity and homogeneity that it
can be extrusion-printed with a resolution of
up to 100 microns, which allows for fine
microscale structures to be manufactured.
• These 3D-printed conductive materials may
find use in wearable tactile sensors, patientspecific tissue regeneration scaffolds, and
flexible ECG and EEG electrodes.
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▪ Application in Tactile Sensors
o Various cylinders of cured elastomeric
composite using an ink with 10% MWCNT-NH2
by weight. Larger samples such as these are
useful for tensile strength and elasticity tests.
500 μm
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• Tests for biocompatibility: although previous
CNT-polymer nanocomposites have been
shown to be non-cytotoxic to nerve and
cardiac cells, further testing is needed before
the ink can be used for micro-scaffolds
• SEM images of the uncured and cured
version of the ink will be useful in elucidating
the mechanism of dispersion.
• A texture analyzer will be utilized to quantify
mechanical properties of the ink, such as
tensile strength, Young’s modulus, and
elongation percentage at break.
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